Are some progestins genotoxic liver carcinogens?
Progestins (progestogens) are classified by the International Agency for Research on Cancer (IARC) as possibly carcinogenic to humans. In the last decade evidence has shown that a synthetic drug of this family, cyproterone acetate, is activated to a reactive species by the liver, and forms DNA adducts and elicits DNA repair in hepatocytes from both rats and humans. The response is similar in humans of both genders but markedly higher in female than in male rats. The promutagenic character of DNA lesions is indicated by the increase in liver of female rats of the frequency of micronucleated cells, of mutations, and of enzyme-altered preneoplastic foci. Two other synthetic progestins, chlormadinone acetate and megestrol acetate, and an aldosterone antagonist, potassium canrenoate, share with cyproterone acetate the 17-hydroxy-3-oxopregna-4,6-diene structure. While less extensively studied, results so far obtained indicate that they are capable of inducing genotoxic effects qualitatively similar to those of cyproterone acetate. The majority of progestins have not been systematically tested for genotoxicity and the generally negative responses obtained with the standard battery of genotoxicity tests might be the consequence of the use of inappropriate target cells and/or metabolic activation systems. Cyproterone acetate, is activated by the hepatocytes to reactive species of such short half-life that they react only with the DNA of the cell in which are formed. Therefore, it cannot be excluded a priori that other progestins will not display genotoxic effects when tested adequately. This hypothesis is supported by the knowledge that estrogen-progestin combinations used as oral contraceptives are classified by the IARC as carcinogenic to humans due to the increased risk of hepatocellular carcinoma. This risk should probably be ascribed to the progestin component, since estrogens are carcinogenic to humans due to the increased risk of endometrial and possibly of breast cancer but not liver cancer.